Osteoid osteoma is a benign bone tumor and causes persistent pain that is usually treated by surgery or ablation therapy. Conservative management with non-steroidal anti-inflammatory drugs (NSAIDs) is also used to avoid the morbidity associated with surgery or ablation therapy; however, it usually takes several years for the condition to resolve using conservative treatment. Our patient, a 10-year-old boy, presented with a 3-month history of a painful lesion in his leg. Plain radiography, bone scanning, computed tomography and magnetic resonance images showed the presence of a lesion with radiological features consistent with an osteoid osteoma of the cortex in the tibial diaphysis. The patient was treated with a usual dose of ibuprofen for 3 weeks. Within 3 weeks, his symptoms were almost completely resolved; he no longer needed NSAIDs and returned to normal life. Repeat imaging studies showed complete disappearance of the nidus within 2.5 years after the resolution of symptoms.
Introduction
Osteoid osteoma is a relatively common skeletal neoplasm that occurs in young people. The lesion is most commonly located in the cortex of long bones, especially in the proximal femur and tibia, and is smaller than 1.0 cm. 1 The most common symptom of this tumor is severe aching pain that is usually worse at night. Although aspirin and non-steroidal antiinflammatory drugs (NSAIDs) can temporarily provide a dramatic pain relief, the unremitting nature of the patient's pain usually leads to a surgical referral.
Some authors successfully demonstrated and recommended prolonged NSAID therapy for the treatment of osteoid osteoma. [2] [3] [4] It may be an effective treatment option without the morbidities associated with surgery or ablation therapy. However, long-term administration of NSAIDs − usually 2 years or more − is necessary to resolve the symptoms. A number of gastrointestinal complications have been reported due to prolonged treatment with NSAIDs.
In this report, we describe an exceedingly rare case of osteoid osteoma with early complete resolution of the symptoms after only 3 weeks of NSAID administration. Moreover, radiography showed that the radiolucent nidus completely regressed 2.5 years after symptom resolution. To the best of our knowledge, this case represents the quickest resolution of osteoid osteoma symptoms in a patient treated with conservative medical treatment.
Case Report
A previously healthy 10-year-old boy visited a nearby hospital because of increasing pain and swelling in the area of his left leg that was first experienced a month ago. He had no history of previous trauma to the area of concern. His condition was diagnosed as osteomyelitis of the tibia and antibiotics were administrated. The patient showed no response to initial treatment for 2 months and was subsequently referred to our hospital. At his first visit to our hospital, he complained of severe nocturnal pain. Physical examination revealed mild swelling with tenderness in the middle part of his leg. Results of laboratory examinations indicated a normal white blood cell count, Creactive protein level, and erythrocyte sedimentation rate. Radiographs showed a lucent zone and a surrounding sclerotic zone in the middle third of the tibia ( Figure 1A ). Computed tomography (CT) revealed a 10-mm circumscribed osteolytic area in the cortex of the tibia with surrounding sclerosis ( Figure  1B ). This radiographic appearance of a radiolucent nidus with surrounding sclerosis was consistent with the typical appearance of an osteoid osteoma. Moreover, a bone scan revealed the double-density sign, which is quite specific for diagnosis of osteoid osteoma ( Figure 1C ). 1 Magnetic resonance (MR) images showed a 10-mm circumscribed abnormality located in the cortex of the tibia with surrounding soft tissue edema. The circumscribed signal abnormality was isointense in comparison with bone marrow on fat-suppressed T1-weighted images and was moderately enhanced by gadolinium (Figure 2A , B). Axial CT images of the lesion clearly demonstrated an osteolytic lesion corresponding to the abnormality seen on MR images. The patient's symptoms markedly improved with NSAIDs and his parents did not provide consent for surgical treatment. He was therefore treated with a usual dose of ibuprofen (300 mg/day, 3 times daily) for 3 weeks. Within 3 weeks, his symptoms were almost completely resolved; he no longer needed NSAIDs and returned to normal life. Serial images including radiographs, CT scans and MR images revealed complete radiological resolution of the nidus 2.5 years after initial presentation ( Figure 3 ). An early complete remission of osteoid osteoma with conservative medical treatment was confirmed in this patient.
At the 5-year follow-up visit, patient was free of pain and there was no evidence of recurrence.
Discussion
Osteoid osteoma most commonly arises in the cortex of long bones. Its radiographic features consist of a central oval or round nidus surrounded first by a radiolucent area followed by another area of sclerotic bone. The radiographic features are usually distinctive, [5] [6] [7] and the clinical picture is characteristic. Therefore a diagnosis of osteoid osteoma is often made based on typical radiographic and clinical features. 8 On the other hand, Sim et al. 9 described that other conditions can manifest as osteoid osteoma on imaging that should be considerd such as Brodie abscess. In our case, the diagnosis of this lesion as an osteoid osteoma is 
an atypical stress fracture can not be excluded. 9 There is a general agreement in the literature that complete removal of the nidus is the treatment of choice and that incomplete removal of the nidus leads to an increased rate of symptom recurrence. 10 Therefore, surgical removal of the nidus has long been considered the gold standard in the treatment of osteoid osteoma. However, this procedure is not without risks. Accurate intraoperative assessment of the localization of the tumor edges is difficult and often results in unnecessary wide bone resection to ensure adequate margins. As a result, patients often need internal fixation and have a prolonged recovery period. 1, 11 Recent minimally invasive techniques such as CT-guided core-drill excision and radiofrequency or laser ablation have emerged as alternative methods for conventional surgical excision. In fact, these procedures are attractive treatment options and are considered not only as safe and effective, but also as the treatment of choice for osteoid osteoma. 1, 12, 13 In particular, these methods have advantages over conventional surgery in cases of deep lesions such as those in the neck of the femur. However, these procedures are still associated with risks and are invasive treatment options. 12, 13 Conservative medical management with NSAIDs is also reported as an important option without the morbidities associated with surgery or ablation therapy. [2] [3] [4] 14, 15 Increased local concentration of prostaglandins have been found to be produced within the nidus, explaining the excellent response to NSAIDs. 1 The general mechanism of action of NSAIDs is inhibition of the synthesis of prostaglandins, so the treatment is specific. Kneisl and Simon demonstrated that conservative medical treatment with NSAIDs in 9 patients with osteoid osteoma resulted in long-term outcomes similar to those with surgical treatment. 3 However they suggested that long-term administration of NSAIDs (mean treatment period of 33 months) is necessary before discontinuation of NSAID treatment for sustained symptom resolution. In their study, 3 of 9 patients (33%) did not experience complete symptom relief without the use of NSAIDs. Goto et al. reported similar outcomes in 12 patients treated with NSAIDs. They demonstrated that all patients maintained a pain-free state; however, mean treatment period with NSAIDs in 8 patients was 18.3 month (range, 2-36 months). 15 Several other reports also demonstrated that conservative management with NSAIDs takes years before the condition is resolved. [2] [3] [4] It is well known that the long-term use of NSAIDs is associated with a high incidence of serious side effects including a number of gastroinCase Report testinal complications. Hence, because of the chronic use of NSAIDs and the increased risk of gastrointestinal complications, conservative medical management is not considered the gold standard in managing osteoid osteoma; rather, it is as an option for those unwilling to undergo an invasive procedure.
In this report, we describe the case of a patient with osteoid osteoma who showed early complete symptom resolution with only 3 weeks of NSAID administration. The risk of gastrointestinal complications associated with short-term administration of NSAIDs is much lower than associated with long-term administration. In addition, recently developed cyclooxygenase-2 selective inhibitors as well as proton inhibitors have decreased the risk of gastrointestinal toxicity in the treatment of osteoid osteoma. 15 Although our case was extraordinarily rare, several reports of patients who are successfully treated with short-term administration of NSAIDs (2 to 3 months) exist in the literature. 15 Therefore, we believe that patients with osteoid osteoma should be provided information on early complete remission of pain with medical management.
Repeat imaging studies in our patient showed sclerosis and thickening of the cortex persisted, in spite of the early complete disappearance of the nidus. In previous study, regression of the nidus with persistent cortical thickening in conservatively managed patients also demonstrated. 16, 17 However, the reason why sclerotic change took so long to remodel is so far unclear.
This case report illustrates how osteoid osteoma may sometimes respond quite quickly to anti-inflammatory agents suggesting that a trial of NSAIDS such be considered in patients with osteoid osteoma.
Conclusions
We present a rare case of clinically diagnosed osteoid osteoma in which early complete resolution of the symptoms as well as the nidus was noted with conservative medical management.
